Sinapis alba; and Brassica rapa cryptic virus 1 (BrCV1), which infects Brassica rapa.
1993b), broad bean (Abo-elnasr et al. 1985; Antoniw et al. 1986 ), white clover 3 (Boccardo and Candresse 2005a, b; Boccardo et al. 1985) , carnation (Lisa et al. 1981), 4 radish (Chen et al. 2006a; Chen et al. 2006b; Natsuaki et al. 1983 ; Natsuaki et al. genomic organization of these partitiviruses was analyzed and characterized. 5 Furthermore, the evolutionary relationships among all of the partitiviruses reported in 6 Raphanus and Brassica were investigated. the supernatant was collected and blended with pure ethanol, which was added to a 2 final concentration of 17%. The mixture was then passed through a CF-11 cellulose 3 chromatographic column (Sigma-Aldrich, St. Louis, USA), which had been soaked 4 with a solution of 17% ethanol-1× STE (50 mM Tris, 0.1 M NaCl, and 1 mM EDTA).
5
The column was then rinsed with 100 ml of 17% ethanol in 1× STE. The dsRNA 6 sample was finally eluted from the column using 1× STE buffer. The eluted solution 7 was precipitated with an equivalent volume of isopropyl alcohol, and the precipitate 8 was washed with 75% ethanol. The precipitate was then re-suspended in 9 DEPC-treated water for northern blot hybridization. Segments of dsRNA were 10 fractionated in a 1% agarose gel. For cDNA synthesis, dsRNAs were resolved and 11 individually purified using an AxyPrep™ DNA Gel Extraction Kit (Axygen, D r a f t 6 transcription with primer B (5'-CGAGGAAGGACACCCGAAGA-3'), which was 1 complementary to primer A. The synthesized cDNAs were used as templates for PCR 2 amplification using primer B. The PCR products were purified using an Axygen DNA 3 gel recycle kit (Axygen, China) and ligated into the pGEM T-easy vector (Fermentas, 4 USA). The products were then transformed into Escherichia coli. All clones were 5 selected and sequenced, at least in triplicate, using a Sanger 3730 system to obtain 6 consensus sequences.
7

Sequence analysis
8
Putative protein sequences were predicted by using BioEdit (Hall 1999). Searches 9 for similar sequences were conducted using the BLAST program against the NCBI 10 GenBank database (Altschul et al. 1990 ). Sequence alignments were performed using Virus particles were isolated from young radish leaves (>50 g) using the method 15 described in previous work (Li et al. 2013 Templates for probe synthesis were obtained by PCR amplification from the 4 corresponding plasmids using specific primer pairs (Supplemental Table 1 ). The 5 obtained PCR products were then used to synthesize biotin-11-dUTP-labeled probes 6 using 6-mer nucleotide random primers according to the protocol included in the 
21
In LTBJ, one band (approximately 1.6 kbp) was present at a much higher frequency kbp band in LTBJ more than 3 times, no viral-related genetic elements were obtained.
6
We suspected that these smaller bands represented plant genomic RNA with a dsRNA 7 structure that was occasionally extracted due to the instability of the dsRNA 8 extraction method (data not shown); thus, these bands were not studied further. were also considered to be of plant genomic origin and were not studied further. 
Nucleotide sequence analysis
14
The viral dsRNA bands that were described above were gel-purified, cloned using 15 M-SPAT, and sequenced using the Sanger method. function proteins larger than 100 aa were found in either strand. BLASTP searches 5 using p68 as the seed revealed that all of the sequences that were closely related to 6 p68 were partitiviral RdRps, including those of Vicia faba partitivirus 1 (VfPV1; The genomes of most cryptoviruses identified to date comprise two dsRNAs, one 7 encoding RdRp and the other encoding the CP. To obtain the dsRNA encoding the 8 viral CP of RsPV1, we repeated the M-SPAT more than three times using the dsRNA 9 samples that contained dsR1900 and other co-occurring dsRNA bands, and analyzed 10 hundreds of plasmid clones by sequencing or endonuclease digestion (data not shown).
11
Unfortunately, no further novel virus-related sequences that are potentially associated 12 with RsPV1 were found. blotting analysis revealed that RsPV1 dsRNA1 was incorporated into virion particles.
7
Therefore, we hypothesized that RsPV1 might be a satellite virus of RsV1 that 8 regenerates using the structural proteins of its co-virus.
9
Phylogenetic analysis based on p68 and partitivirus RdRPs showed that ds1900 is 10 clustered together with VfPV1 ( Figure 3 ). The RdRP-encoding the dsRNA segment of
11
VfPV1 is similar in length to ds1900, and the CP-encoding dsRNA segment of VfPV1
12
has not been reported until now. Together, these findings suggest that RsPV1 and encodes the structural protein CP of the novel cryptovirus.
8
The above analysis revealed that p54 displays large evolutionary distances to its 9 related partitiviral RdRps, with sequencing identities ranging from 37 to 67% at 10 amino acid sequence level. Similarly, the CP p45 showed identities ranging from 11 34-67% to its close related proteins, and dsR2 showed 49.9% similarity to its most 12 closely related nucleotide sequence, segment RNA2 of PCV1. These results confirm
13
that Sinapis alba cryptic virus 1, which has a genome composed of dsR1 and dsR2, is 14 Nakatsukasa-Akune, M., Yamashita, K., Shimoda, Y., Uchiumi, T., Abe, M., Aoki, T., Kamizawa, A., The genetic structure of SaCV1. (e) The genetic structure of BrCV1 dsR1. GaRVMS2 and other gammapartitivirus. All sequences were retrieved from the NCBI 1 GenBank database; viruses and their accession numbers are displayed in the branches.
2
Sequences were aligned using MUSCLE with the UPGMB method, and a 3 phylogenetic tree was constructed using the maximum parsimony (MP) method and 4 default set. A bootstrap test was performed with 1,000 re-samplings of the MP trees. 
